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Myotonic dystrophy (dystrophia myotonica) is generally considered to be a disease of adult life or adolescence, and in these age groups it shows characteristic diagnostic features including myotonia and progressive muscle degeneration affecting in particular facial, jaw, neck, and distal limb muscles. Vanier (1960) first reported the occurrence of this disorder in early childhood, and recognized that the clinical features might differ considerably from those seen in later life. Subsequent reports (Dodge et al., 1965; Watters and Williams, 1967;  Aicardi, Conti, and Goutieres, 1974) have defined the clinical picture of myotonic dystrophy presenting in infancy, and have emphasized that hypotonia, rather than myotonia is the dominant feature, and that it may result in severe, even fatal, respiratory problems in the newborn period. The frequent occurrence of mental retardation and the striking facial diplegia have also been recognized (Parker, 1963; Calderon, 1966;  Gordon and Hilson, 1967) .
In addition to these case reports, studies in the United States (Harper and Dyken, 1972; Dyken and Harper, 1973) have attempted to analyse the clinical features of larger series of patients, and to explain the unexpected finding that in the majority of cases showing congenital onset of the disease the mother is found to be the affected parent. The hypothesis has been proposed that congenital myoReceived 2 January 1975. 505 tonic dystrophy may result from an intrauterine maternal factor acting upon the fetus carrying the gene for myotonic dystrophy (Harper and Dyken, 1972) .
The present study attempts to investigate the aetiology of congenital myotonic dystrophy, and in particular to test the above hypothesis, by analysis of clinical, genetic, and biochemical data based on as complete and unbiased a series of cases as possible from a defined population. In this paper the clinical data are analysed with special reference to the neonatal and antenatal periods. Subsequent papers (see following article) will discuss the genetic and biochemical data.
Method of study An attempt was made to obtain data on all patients in Britain presenting with myotonic dystrophy in childhood in whom there was evidence of onset at or around birth. A letter requesting information was sent to all paediatricians in Britain (excluding Ireland) and to all neurologists and physician superintendents of mental subnormality hospitals. A positive response was followed by a more detailed questionnaire, and by a personal visit to the patient and family in nearly all cases. Cases ascertained purely through family studies were not accepted, nor were those in whom details of infancy were lacking or were completely normal. The Table III shows the incidence of myotonia, elicited clinically by percussion of thenar and limb muscles and by grip, in relation to age at the time of examination. The absence of myotonia during infancy contrasts with its consistent presence in patients in their second decade of life at the time of this study. In no case was there a record of these same patients with myotonia having myotonic symptoms or objectively documented myotonia during infancy. In contrast, myotonia was the major feature during infancy in the 2 patients considered to have myotonia congenita and not included in the present series; in neither of these were other features of myotonic dystrophy present in the patient or in other family members.
Cataract is another feature of adult myotonic dystrophy that is generally absent in the congenital form. One patient in the present series was born with unilateral congenital cataract; no lens opacities were seen in any patient under 10 years of age examined with the portable slit-lamp; the examination in younger children was frequently unsatisfactory, however. (Pruzanski, 1965) . Information on this is given in Table V , those defects in which in utero muscle involvement could be considered responsible being Mortality and prognosis. The ages of patients seen in the study varied from under 6 months to over 30 years. The year of birth of patients in the present study is shown in Fig. 1 , and the absence of still older patients probably reflects the lack of early data on such patients and the predominantly paediatric mode of ascertainment in this study, rather than their death before this age.
Information In the present series hypotonia was found to be the dominant feature of those cases presenting in the neonatal period, while clinical myotonia was absent, agreeing with previous reports (Bell and Smith, 1972; Aicardi et al., 1974) in which the disorder was recognized shortly after birth.
Respiratory problems are also a prominent feature of the congenital cases, occurring in almost half of the present series, and accounting for neonatal death in at least 2 cases, apart from the undiagnosed sibs who may have been affected. Hypoplasia of the diaphragm has been recognized in necropsy reports of 2 fatal congenital cases Bossen, Shelburne, and Verkauf, 1974; Aicardi et al., 1974) and was present in one neonatal death in an undiagnosed sib in the present study. Diaphragmatic hypoplasia may also have been responsible for the radiographic appearance of diaphragmatic elevation, sufficient to be mistaken for diaphragmatic hernia in one patient, while surgery was actually undertaken for this diagnosis in one of the patients of Aicardi et al. Histology of diaphragmatic muscle in one case (Bossen et al., 1974) has shown a marked increase in central nuclei in addition to a diminution of fibre size.
The diagnosis of myotonic dystrophy in infancy may be difficult, especially in the neonatal period. (Dubowitz, 1969; Tizard, 1974) (Parker, 1963; Dyken and Harper, 1973) . In later infancy delayed motor and mental development are prominent features, and the hypotonia is generally less marked. At this stage, and in later childhood, the facial diplegia is often striking, and may be accompanied by weakness of jaw and palatal muscles. An initial diagnosis of Mobius syndrome was made in 2 of the present patients (Cases 1 and 62). Previous authors (Vanier, 1960; Dodge et al., 1965) have stressed the possibility of this misdiagnosis, and the heterogeneity of facial diplegia in childhood.
Mental retardation is often the presenting problem in children approaching school age. The present study has confirmed previous reports (Calderon, 1966) that this is usual in myotonic dystrophy of congenital onset, and that it is generally moderate or mild (IQ > 40). There is no doubt, however, that some individuals are of normal or near normal intelligence, and in the testing of these children other factors such as facial immobility and speech impairment resulting from involvement of palatal and lip muscles must be taken into account if a correct assessment is to be made. The apparent lack of correlation of mental retardation with neonatal anoxia in the present study differs from that found in the American study of Dyken and Harper (1973) and suggests that the onset of the cerebral defect is likely to be at least in part prenatal; it supports the indications of prenatal muscle involvement from the high incidence of talipes and hydramnios, and from the reduction in fetal movements.
In late childhood and adolescence features of the adult form of the disease usually become apparent, in particular myotonia. Wasting of temporal, sternomastoid, and small hand muscles may be seen, and gradually increasing weakness may develop, contrasting with the general improvement of muscle power noted in most patients during the first decade of life. Diagnosis at this stage is not difficult, though a number of older patients may remain undiagnosed in mental subnormality hospitals (Calderon, 1966) . Failure of ascertainment and lack of details from the neonatal period is likely to have resulted in under-representation of such patients in the present series.
Histological and histochemical studies of biopsied muscle in cases of congenital myotonic dystrophy have recently been reported by Karpati et al. (1973), Dubowitz and Brooke (1973) , and Farkas et al. (1974) . The changes were less marked than in the adult disease, and the selective atrophy of type 1 muscle fibres was not always seen. Histochemistry showed a peripheral zone deficient in oxidative enzymes, which was associated on microscopical studies with a lack of mitochondria.
The occurrence of nonmuscular abnormalities in congenital myotonic dystrophy has been noted by some authors (Pruzanski, 1965; Caughey and Myrianthopoulos, 1963; Bell and Smith, 1972) . Most of the defects noted in this study and by other workers can, however, be related to a prenatal failure of muscle action and development and there seems no need to invoke a separate teratogenic mechanism in these cases. Nevertheless, if a maternal factor is operating in the production of the congenital form of the disease, the occurrence of more general abnormalities would not be unexpected, being well documented in the case of offspring of maternal phenylketonurics (Stevenson, 1973) .
The occurrence of hydramnios in pregnancies resulting in a child with congenital myotonic dystrophy has been noted previously (Bell and Smith, 1972; Aicardi et al., 1974) . Its occurrence in more than one-third of pregnancies in the present series not only indicates the prenatal onset of the disorder but may provide a warning sign in the pregnancies of affected women.
The frequent occurrence of hydramnios should also be considered in interpreting fetal maturity and gestation in these pregnancies, so that the risk of premature induction of labour is not added to the other neonatal problems of congenital myotonic dystrophy. The simplest explanation for the occurrence of hydramnios is a neuromuscular failure in fetal swallowing in utero, and evidence supporting this has come from a recent report (Dunn and Dierker, 1973) of a woman with recurrent hydramnios in two preganancies, in both of which the infant died shortly after birth and in which intraamniotic injection of contrast medium showed delayed fetal swallowing. Though undiagnosed at the time, the mother was later shown to have myotonic dystrophy, and there is little doubt that the infants were affected with the congenital form of the disease. The occurrence of hydramnios in other neuromuscular disorders of prenatal onset has not been well documented, but it is of interest that it has not been noted in Werdnig-Hoffmann disease, though the incidence of reduced fetal movements is similar in this condition (one-third) to that in congenital myotonic dystrophy (Pearn, 1973) .
The incidence of congenital myotonic dystrophy in relation to the adult form remains conjectural.
If the present survey represented total ascertainment it would suggest only about 5 affected children born each year in Britain, but the occurrence of unrecognized neonatal deaths and the incomplete, though increasing awareness of the condition among clinicians makes this likely to be a considerable underestimate. Equally unknown is the proportion of children bom to all affected women who are congenitally affected; the present study, in which ascertainment was through the children, not the parent, can give no information on this important point. The genetic analysis of the families and its interpretation in the light of the hypothesis of a matemal intrauterine factor are discussed in the following article. 
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